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KISS - The Kiepenheuer Institute Solar Spectrograph
Riidiger Gerndt and Edgar Holzle 
Dornier GmbH, Postfach 1420, 7990 Friedrichshafen 1, FRG
KISS is intended to be one of the focal plane instruments of NASA's 
Orbiting Solar Laboratory (OSL). It will be a German contribution to 
the OSL program. KISS is aimed at spectroscopic studies of dynamical 
aspects of the solar atmosphere with time scales down to some tei 
seconds. Spatially resolved dynamical information will be drawn from 
the solar atmosphere's velocity field, obtained from of spectral line 
structures induced by Doppler effect. The scientific goals make great 
demands on the optical and mechanical design of KISS which will be 
presented herewith.
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1. Introduction
Resolution of on-ground observations of the sun are limited by the 
disturbing effects of the earth's atmosphere. Thus solar physicists 
are highly interested in solar observation opportunities via satellite 
from earth orbit.
In the succession of several sun dedicated missions NASA-GSFC plans to 
launch the Orbiting Solar Laboratory (OSL; formerly HRSO = High 
Resolution Solar Observatory) to study the sun in the visible, 
ultraviolet and soft x-ray wavelength range. OSL will carry three 
groups of research instruments, i.e. the High Resolution Telescope and 
Spectrograph (HRTS), the XUV/X-Ray Imager (XII) and the Coordinated 
Instrument Package (CIP). CIP consists of the CIP Correlation Tracker, 
the Photometric Filtergraph (PF), the Tunable Filtergraph (TF) and the 
Kiepenheuer Institute Solar Spectrograph (KISS). The light entering 
the OSL main telescope will be focused to the Gregorian focus lying 
within the CIP.
KISS will be a German contribution to the OSL program, in accordance 
with the agreement between NASA and the Federal Republic of Germany's 
Research Minister. The scientific user will be the Kiepenheuer 
Institute for Solar Physics, Freiburg (FRG).
KISS is aimed at spectroscopic studies of dynamical aspects of the 
solar atmosphere. The advantage of the high optical performance of the 
OSL telescope, combined with the independence from disturbances due to 
the earth's atmosphere, assures measurements of dynamical effects on 
time scales down to some ten seconds. The long term mission as a free 
flyer (life time is about 3 years), on the other hand, allows the 
investigation of very slowly varying phenomena in the solar 
atmosphere. Spatially resolved dynamical information mainly is drawn 
from the velocity field of the solar atmosphere, obtained from Doppler 
effect dependent wavelength shifts of the "wiggled" spectral lines in 
the wavelength range between 270 and 900 nm. Thus it will be possible
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to study solar atmosphere properties like three-dimensional velocity 
fields, three-dimensional structure of small scale convection cells, 
magnetic flux tubes within the chromosphere and corona, development 
and propagation of gravity waves as well as global waves etc.
The technical design of KISS is investigated by a German industrial 
team led by Dornier GmbH of Vest Germany within a phase-B study 
relying on the scientific requirements stated by the Kiepenheuer 
Institute. Due to the incorporation of KISS within the CIP, KISS is 
studied in close cooperation with the CIP manufacturer, Lockheed Palo 
Alto Research Laboratory (California).
2. Requirements
KISS will be an autonomous subunit within CIP, implying that it will 
have a dedicated intermediate structure and that it is mechanically 
discoupled from CIP. The optical subsystem of KISS has to be aligned 
and calibrated in itself.
Main design drivers for KISS are the optical parameters which are as 
compiled in Table 1.
The solar disc imaged by the OSL telescope will be moved across the 
spectrograph's slit by means of a scanning mirror. This allows to 
direct KISS within the scan width mentioned in Table 1 to different 
places on the solar disc.
KISS will be controlled by a dedicated subsystem controller which in 
turn is mastered by the CIP Dedicated Experiment Processor (DEP). 
Experiments to be performed by the CIP instruments will be coordinated 
and controlled by the DEP in a preprogrammed way. Ground-controlled 
actions ("tele-science") may be possible.
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T||lejy lain Optical Parameters
wa?elength range; 
spectral resolution:
field of view-: 
slit width: 
slit length: 
slit roughness: 
scan width: 
exposure times: 
typical cycle tiie: 
linear dispersion: 
Iff:
Polarisation: 
CCD-camera:
270 - 900 nra
475000 (at 280 nm, CCD1)
210000 (at 500 nm,, CCD2) -
195000 (at 850 nm, CCD4)
0.1 x 76 arcsec
0.1 arcsec, resp, 12 microns'
9 mm
less than 100 nm
152 arcsec
0.1 to 100 sec
4 sec
15.5 ram/nro (at 500 nm, CCD2)
at least 0.6 x ITF(Telescope)
ICP, ICP, IrO, L-45, L-90
number of cameras: 4 '
pixels: 1024 x 1024
pixel size: 18.3 x 18.3 microns
detector area: 19 mm x 19 mm
spatial resolution: 0.156 arcsec
3. Design
3.1 Optical Subsystem
The optical layout of KISS is shown in Figure 1. The spectrograph 
optic is devided into functional units which are
o the rotating-mirror sun scanner unit
o the slit and shutter unit
o the (off-axis) collimator unit
o the grating exchange unit with two gratings
o the (off-axis) camera telescopes incorporating the
	telescope optics for 4 individual CCD-cameras 
o the filter exchange unit with 4 filter wheels and 
o 4 CCD-cameras.
The optical beam coming from the OSL telescope is directed by the 
folding mirror ml towards the slit scanner mirror at the position of 
the telescope c s pupil image (see Fig. 1). By means of the imaging 
mirror an 1:1 imaging of the telescope's Gregorian focus onto the slit 
(via folding mirror m2) is realized. This setup provides with the 
ability to scan the solar disc image across the slit, thus "directing 11 
tie spectrograph towards specific regions of the solar atmosphere. The 
relative position, of the slit onto the solar disc is monitored by a 
slit reference camera viewing at the high reflective slit jaws. 
Velocities within solar atmosphere are deduced from floppier shifts of 
spectral lines (with spatial resolution along the slit's length). Tley 
lave to be measured with resolution down to 25 m/sec. From this 
requirement, the tolerable slit roughness is calculated to be < 100 nn 
along, the slit length.
The slitter behind the slit provides exposure times between 0.1 and 
100 sec*
Light coming from tie slit/shutter unit is reflected into the off-axis 
litchey-Chretien collimator (focal length of 1.8 m; secondary 
magnification of 3.8). The collimated light falls onto tie grating 
unit providing two gratings which lay be used alternatively. The
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Fig. 1: Optical Concept of KISS
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gratings are blazed ones, with 79 resp. 158 lines per mm and a blaze 
angle of 45 deg. The diffracted light is measured in high diffraction 
orders by the camera unit, consisting of 4 off-axis Ritchey-Chretien 
telescopes (focal length of 3.6 m; secondary magnification of 5) 
followed by filter wheels and the CCDs. Each filter wheel provides 
three filter positions for further selection of interesting solar 
atmosphere lines (separation of grating orders to obtain up to 
approximately 30 spectral lines). For calibration purposes a clear 
filter position has been introduced. 
Figure 2 provides a side view of the optic of KISS.
3.2 Mechanical Subsystem
KISS is intended to be an autonomous instrument which has to be 
aligned and calibrated in itself. This demands great care with respect 
to the mechanical structure. It has to provide stability to the 
optical setup and appropriate interfacing to CIP wherein KISS has to 
be integrated.
Besides the fulfilling of requirements drawn from the launch loads of 
the Delta Class II launcher the structure has to assure the alignment 
of the optical components within the rather narrow optical alignment 
tolerances. Furthermore the necessary stiffness of the KISS structure 
may not cause bending of the CIP structure. Thus the basic structure 
of KISS has been designed as shown in Figure 3. This structure will be 
built of hollow mechanical beams made of CFRP (Carbon Fibre Reinforced 
Plastic). Appropriate integration into CIP will be assured by 
isostatic mounting. The degrees of freedom of the 3 isostatic 
connection points are indicated in Figure 3. Figure 4 shows how the 
optic components will be integrated within the structure. The overall 
dimensions of KISS are shown in Figure 5.
The properties of the structure will allow to mount the optical 
components without active alignment mechanisms. However, the ambitious 
scientific and thus optical requirements call for several pointing 
mechanisms of high accuracy, i.e. the sun scanning mirror, the 
shutter, the grating exchange and the filter wheel mechanisms.
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Fig. 2: Side View of the Optical Concept of KISS
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Fig. 3: Mechanical Structure of KISS
2-32
Camera unit
Hollow beam
openings for 
optical beams
Collimator optics 
\ %
Slit Reference Camera structure of 
Collimator unit
Imaging mirror
Grating Exchange Mechanism
Fig. 4: KISS Structure and Integrated Optic
in mm
I
Fig. 5: Overall Dimensions of KISS
